© 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number 



0 289 636 

A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 87106657.9 
© Date of filing: 06.05.87 



© mt.ci.":A61K 9/10 , A61K 31/56 



© Oate of publication of application: 


© Applicant ASAHI DENKA KOGYO KABUSHIKI 


09.11.88 Bulletin 88/45 


KAJSHA 




2-36, 7-chome Higashiogu 


© Designated Contracting States: 


Arakawa-ku Tokyo 116{JP) 


CH DE FR QB IT LI 






Applicant: Ajlnomoto Co. t Ltd. 




5-8, 1-chotne 




Kyobashl Ohuo-ku Tokyo(JP) 




0 Inventor: Shlrakawa, Yoichl 




Asahl Oenka Kogyo K.K. 2-35, 7-chome, 




Higashiogu 




Arakawa-ku Tokyo(JP) 




Inventor: Motohashl, Tatsurou 




c/o A|inomoto Co., Inc. 5-8, 1-chome, 




Kyobashl 




Chuo-ku Tokyo(JP) 




0 Representative: Patentanwalte Grfinecker, 




Kinkeldey, Stockmair & Partner 




Maxlmillanstrasse 58 




O-8000 MUnchen 22(OE) 



© Emulsified or solubilized sterol composition. 

© An emulsified or solubilized sterol composition, wherein said sterol(s) are emulsified or solubilized as such in 
an aqueous solution of polyhydroxy compound^) containing sucrose fatty acid ester(s) and'or polyglycerol fatty 
acid ester(s) or liquid polyhydroxy compound(s) without using any solvent such as fat or oil is disclosed. This 
composition exhibits a considerably high shelf stability and is extremely useful in various products including 
food, cosmetics, drugs and agricultural chemicals. 



CO 
<0 

05 
CO 



Q. 



0 289 636 

EMULSIFIED OR SOLUBIUZED STEROL COMPOSITION 



BACKGROUND OF THE INVENTION 



Field of the Invention 



This invention relates to an emulsified or solubilized sterol composition. More particularly, it relates to 
an emulsified or solubilized sterol composition which has a considerably high shelf stability. The emulsified 
or solubilized sterol composition of the present invention is extremely useful for various products including 
food, cosmetics, drugs and agricultural chemicals. 



Description of the Prior Art: 

Recently the physiological and pharmacological properties of sterols, which are obtained from un- 
saponifiable fractions formed in the saponification of animal and vegetable fats and oils, have attracted 
public attention. 

A sterol is a high-melting compound which is hardly soluble in water and has a melting point of 
approximately 150°C. Although it is possible to emulsify a sterol in an aqueous phase by dissolving th 
same in, for example, a fat or oil, the poor compatibility thereof with fats or oils makes it difficult to obtain a 
stably emulsified or solubilized composition, which brings about a serious problem in the application of the 
same as a liquid preparation. 

When a sterol is to be used in. for example, food, cosmetics or drugs, it is desirable to emulsify or 
solubilize the same with the use of highly safe compound(s). However there has been proposed no 
composition wherein sterol(s) are emulsified or solubilized with the use of such highly safe compound(s) as 
described above. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a composition wherein sterol(s) per se are emulsified 
or solubilized without using any fats or oils as a solvent for the sterol(s). 

Further it is another object of the present invention to provide an emulsified or solubilized sterol 
composition having a considerably high shetf stability. 

Furthermore it is another object of the present invention to provide an emulsified or solubilized sterol 
composition which is highly suitable for various products including food, cosmetics, drugs and agricultural 

chemcais. . ... 

According to the present invention, the objects as mentioned above can be achieved with the 
preparation of an emulsified or solubilized sterol composition wherein sterol(s) are emulsified or solubilized 
in an aqueous solution of polyhydroxy compound(s) or in liquid polyhydroxy compound(s) containing 
sucrose fatty acid ester(s) and/or polyglycerol fatty acid ester(s). 



DETAILED DESCRIPTION OF THE INVENTION 



Examples of the sterols to be used in the present invention are 5J ( 22-cholestatnenol, 7-de- 
hydrocholesterol. 22-dehydrocholesterol, 2Wehydrocholesterol. zymosterol, cholesterol, -cholesterol 7- 
coprostenol, cholestanoi, coprostanol, epicoprostanol. cerebrosterol. 22-«-oxycholesterol 2* 
dihydroerogosterol, 7 ( 24<28>-erogostadienol t campesterol. neospongosterol. 7-ergostenol, cerebisterol, cor- 
bisterol. stigmasterol, focosterol, o-spinasterol. sargasterol. 7-dehydrocryonasterol. poriferasterol chondrH- 
lasterol, ^sitosterol, cryonasterol ( r sitosterol). 7-stigmastenol. 22-stigmastenol, dihydro- 7 -s.tosterol, P- 
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sitostanol, 14-dehydroergosterol, 24(28)-dehydroergosterol, ergosterol. brassicasterol, 24- 
methylenecholesterol. ascosterol, episterol, fecosterol and 5-dihydroergosterol. 

Preferable examples of the sucros fatty acid esters are mono-or diesters of sucrose and saturated 
and/or unsaturated fatty acids having 10 to 24 carbon atoms and mixtures thereof. Examples of the fatty 
acids constituting these sucrose fatty, acid esters include caprylic, capric, lauric, myristic. palmitic, stearic, 
arachic, belienic, zoomarlc, oleic, elaidic. erucic, linolelc. iinolenic and arachidonic acids. Examples of the 
abovementioned sucrose fatty acid esters. are sucrose monoesters such as sucrose monopalmitate. sucrose 
monostearate and sucrose monooleate; sucrose diesters such as sucrose dipalmitate, sucrose distearate 
and sucrose dioleate; and mixtures thereof. Among these sucrose fatty acid esters, those having an HLB of 
at least 9 and containing at least 50% by weight of monoester(s) are particularly preferable. 

Preferable examples of the polyglycerol fatty acid esters to be used in the present invention are mono-, 
di-or polyesters of polyglycerol(s) and saturated and/or unsaturated fatty acid(s) having 10 to 24 carbon 
atoms and mixtures thereof. Examples of the fatty acids constituting these polyglycerol fatty acid esters are 
those as cited above in regard to the sucrose fatty acid esters. It is preferable the polyglycerol has th 
degree of polymerization of about 4 to about 10. Examples of the polglycerol are decaglycerol, hexaglyceroi 
and tetraglycerol. Among these polyglycerol fatty acid esters, those which comprise the abovementioned 
polyglycerol(s) and fatty acid(s) having 16 to 18 carbon atoms, such as stearic, oleic and palmitic acid(s), 
contain at least 50% by weight of monoester(s) and have an HLB of at least 8 are particularly pre ferable. 

The composition of the present invention may contain the sucrose fatty acid ester(s) and/or polyglycerol 
fatty acid ester(s) in an amount of 0.5 to 10 parts by weight, preferably 1 .0 to 5 parts by weight, per part by 
weight of the sterol(s). In order to completely solubilized the sterol(s), the composition preferably contains 
the same in an amount of 1 .5 parts by weight or more. 

The polyhydroxy compounds to be used in the present invention are not strictly limited so long as they 
have at least two hydroxyl groups. Examples thereof include dihydric and trihydric alcohols such as 
ethylene glycol, propylene glycol and glycerol; sugar alcohols such as sorbitol and mannitol; sugars such as 
glucose, galactose, mannose, fructose, xylose, arabinose, saccharose, maltose and lactose; and various 
invert sugars (starch sugars), isomerized sugars, dextrins and syrups obtained by hydrolyzing starch syrup, 
glucose or honey. Examples of the liquid polyhydroxy compounds are those which are selected from 
among the polyhydroxy compounds as described above and in the form of a liquid at room temperature, 
e.g.. di-or trihydric alcohols such as propylene glycol, ethylene glycol or glycerol. Among these com- 
pounds, glycerol is particularly preferable. 

The liquid polyhydroxy compound(s) which can be used range from aqueous solution(s) thereof of a 
concentration of approximately 30% by weight to the one which is in a substantially absolute state. However 
it is preferable that these compounds contain at least a small amount of water in order to achieve more 
stable emulsification or solubilization. 

Thus it is preferable in the present invention that the polyhydroxy compound(s) are used in the form of 
an aqueous solution of a concentration of 50 to 90% by weight, regardless of its form, i.e., solid or liquid. 

The composition of the present invention should contain at least 5 parts by weight, preferably 10 to 100 
parts by weight of the polyhydroxy compound(s) per part by weight of the sterol(s). 

The composition of the present invention may be prepared by, for example, adding said sucrose fatty 
acid ester(s) andfor polyglycerol fatty acid ester(s) to the aqueous solution of said polyhydroxy compound- 
Is) or liquid polyhydroxy compound(s); heating the obtained mixture to 50 to 60°C to thereby completely 
dissolve the additive(s); adding powdery sterol(s) thereto; stirring the obtained mixture at 50 to 90 8 C to 
thereby dissolve the sterol(s); and appropriately diluting the obtained solution if required. In this process, it 
is required to add the sucrose fatty acid ester(s) and/or polyglycerol fatty acid ester(s) in an amount within 
the range as determined above to the sterol(s) to be emulsified or solubilized; and to use the aqueous 
solution of the polyhydroxy compound(s) or liquid polyhydroxy compound(s) in a sufficient amount and at a 
sufficient concentration to completely dissolve said sucrose fatty acid ester(s) and/or polyglycerol fatty acid 
ester(s). 

Since the composition of the present invention comprises sterol(s), which are solid at room temperatur , 
very stably emulsified or solubilized without using any toxic compounds, it is extremely suitable for various 
products including food, cosmetics, drugs and agricultural chemicals. 

The composition of th present inv ntion may be used at various concentrations depending on th 
purpose. When diluted to various extents, it shows stable emulsification or solubilization without causing any 
separation of the sterol(s). Thus the composition of the present invention is considerably excellent in the 
emulsification or solubilization properties. 

To further illustrate the present invention, and not by way of limitation, the following Examples will b 
given. The componets of each sterol composition used therein are as follows. 
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Component (% by weight) 


Composition No. 


s 


1 


2 


3 


4 


5 




ULaSSlCaSLCiUl 


7 


0.5 




1 


0.5 


w 


campesterol 


28 


6 




15 


70 




stigmasterol 


15 


3 




80 


24 




8-sitosterol 


50 


10.5 




4 


5.5 


IS 


cholesterol 




80 


100 






20 


(Note) unit: % by weight 



Example 1 



50 parts by weight of glycerol and 10 parts by weight of water were introduced into a vessel equipped 
with a stirrer and 4.4 parts by weight of a sucrose fatty acid ester (Ryoto Sugar Ester P-157Q mfd. by Ryoto 
Co., Ltd.; containing 70% by weight of monoesters, having an HLB of 15 and comprising 30% of stearic 
acid and 70% of palmitic acid as the fatty acid components) was added thereto. The obtained mixture was 
stirred for 20 minutes at 60°C. After confirming that the sucrose fatty acid ester was completely dissolved, 
two parts by weight portions of the sterol compositions No. 1 to No. 5 as shown in the above Table were 
added thereto as such, i.e., in the form of a powder. Each mixture thus obtained was stirred at 80*C until 
crystals of the phytosterols were dissolved. Thus it was diluted with 33.6 parts by weight of water and 
cooled to room temperature. Thus a translucent emulsified or solubilized sterol composition was obtained. 
When diluted 200-fold with water, each composition showed somewhat blue coloration and stable emul- 
sification or solubilization. 



Example 2 



50 parts by weight of glycerol and 20 parts by weight of water are introduced into a vessel equipped 
with a stirrer and four parts by weight of a sucrose fatty acid ester (Ryoto Sugar Ester P-1670 mfd. by 
Ryoto Co., Ltd.; containing 75% by weight of monoesters, having an HLB of 16 and comprising 30% of 
stearic acid and 70% of palmitic acid as the fatty acid components) was added thereto. The obtained 
mixture was heated to 60°C. After confirming that the sucrose fatty acid ester was completely dissolved, 
two parts by weight portions of the sterol compositions No. 1 to No. 5 as shown in the above Table wer 
added thereto as such, i.e., in the form of a powder. Each mixture thus obtained was stirred at 80°C until 
crystals of the phytosterols were dissolved. After adding water to prepare 100 parts by weight of a solution, 
it was cooled to room temperature. Thus a translucent emulsified or solubilized sterol composition 
containing 2% by weight of the sterols was obtained. When diluted 500-fold with water, each composition 
showed somewhat blue coloration and stable emulsification or solubilization. 
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Exampl 3 



The procedure of Example 1 was followed except that the sucrose fatty acid ester was replaced with 
decaglycerol monooleate (SY Glyster MO-750 mfd. by Sakamoto Pharrtiacutical Co Ltd.; HLB 15) to 
therX give translucent emuisified or solubiiized sterol compositions. When diluted 200-fold with water, 
each composition showed somewhat blue coloration and stable emulsification or solub.hzat.on. 



to Example 4 



15 



The procedure of Example 1 was followed except that 50 parts by weight of glycerol and 10 parts by 
weight of water were replaced with 60 parts by weight of a 70% aqueous solution of sorbitol to thereby give 
S ellsified or solubillzed sterol composition,. When diluted 200-fo.d with water, each composition 
showed white coloration and stable emulsification or solubilization. 



Example 5 



20 



The procedure of Example 1 was followed except that 50 parts by weight of glycerol and MO parts by 
weight of water were replaced with 45 parts by weight of an isomerized sugar of a solid content of J5% jnd 
15 tied or solubillzed sterol compositions. When diluted 200-fold with water, each compose showed whit 
2S coloration and stable emulsification and solubilization. 



Claims 



1 An emulsified or solubillzed sterol composition wherein said sterol(s) are emulsified or solubiiized in 
an aquls "p^yhydroxy compound(s) or in liquid polyhydroxy compound^) contains sucrose 
fatty acid ester(s) and/or polyglycerol fatty acid ester(s). 

2 An emulsified or solubLd stero. composition as set forth in Claim 1 wherein <*^J* 
ester(s) and/or polyglycerol fatty acid ester(s) are employed in an amount of 0.5 to 10 parts by weight per 

35 Part rre^ o-SLd stero, compose as set forth in Claim 1. wherein said poly hydroxy 
compound(s) and/or liquid polyhydroxy compound(s) are employed .n an amount of 5 to 100 parts by 

^rSl^— ^«^n as se, for* in Cm 1 . wherein the concentration of 
ao said aqueous solution of polyhydroxy com pound(s) is 50 to 90% ,by 

5 An emulsified of solubillzed steroi composition as set forth m Claim 1. wherein saio i.qu.g 

oolvhvdroxv «jmpajnd(s> w . ^ antratinn * 

^TlSSof solubillzed steroi composition as set forth in Claim 5. where.n the concentration of 

said liauid oolvhvdroxy compound(s) is 50 to 90% by weight 
« 7 to SEE* * soluWHzed sterol composition as set forth in Claim 1 . wherein said sucrose fatty ac d 
J^SSSJ^Soc dieses) of sucrose and saturated andor unsaturated fatty acid(s) having 10 to 

24 T M SVSSl composition as set forth in Cairn 7. wherein s,d sucrose fatty acid 
ester si have an HLB of at least 9 and contain at least 50% by weight of monoester(s). 
so I ^ niTsified oVsolubilized sterol composition as set forth in Claim 1. wherein said polyglycerol atty 
JeZT^*™™-. di-or polyesters) of poiyglycero. and saturated and/or unsaturated fatty 

acid(s) having 10 to 24 carbon atoms or a mixture thereof. polyglycerol 

0. An emulsified of solubiiized sterol composition as set forth .n Clam 9 wherein sa^ poiyg.yce 
fatty acid eZs) have an HLB of at least 8 and contain at least 50% by weight of monoester(s). 
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